CARBOHYDRATES  AND FATS

Carbohydrate is, indeed, useful for other purposes besides the
production of energy; it may be transformed into fat and
stored in the body in this form ready to be used for the produc-
tion of energy when required; it serves to spare the breakdown
of protein; and it helps in metabolizing fat.

It is uncertain whether fat serves any other purpose than the
production of energy. There is some reason to believe that it
may, but the evidence is vague and inconclusive. Meanwhile
fat and carbohydrate are to a large extent 'isodynamically
interchangeable3, that is, the proportions of each in the diet
'may vary within wide limits without producing metabolic
disturbance'; although too high a proportion of fat may lead
to ketosis. Fat is useful and pleasant as a concentrated form of
fuel, having a far higher caloric value than either carbohydrate
or protein; thus it reduces the bulk and adds to the palatability
of the diet.

Thus far we have been treading sure and solid ground. The
theory of calories and of the functions of proteins, carbohy-
drates, and fats was well established and even in part perfected
by the end of the nineteenth century. The view of the body as
a thermodynamic machine and of foodstuffs as the upkeep and
the fuel of this machine has been proved with the lapse of time
to be essentially correct, and the details of the picture have
been filled in and in many cases completed. Graham Lusk, the
great American authority on the physiology of nutrition, has
written: cln the fuel factor and the repair factor lie the essence
of the science of nutrition.5 'The thermodynamic principles',
Burnet and Aykroyd declare,6 'established by Lavoisier and a
long series of scientific workers rest on a secure foundation and
provide the basis of indispensable methods of measurement.3

As far as this part of the science of nutrition is concerned the
only important question that still remains open and in which
extensive research and experiment is still needed is the prob-
lem of standards, that is, the amounts of the various food sub-
stances to be eaten in order to insure the best possible state of
health and well-being. It is obvious, for example, that the
nutritional requirements must vary according to age, sex,
environment, physical condition, and occupation; but few
precise conclusions have yet been reached in this field. We
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